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I, the undersigned, being an officer duly authorised in accordance with Section 
62(3) of the Patents and Designs Act 1907, to sign and issue certificates on behalf 
of the Comptroller-General, hereby certify that annexed hereto is a true copy of 
the documents as originally filed in connection with the patent application 
identified therein. 


In accordance with the Patents (Companies Re-registration) Rules 1982, if a 
company named in this certificate and any accompanying documents, has re¬ 
registered under, the Companies Act 1980 with the same name as that with which 
it was registered immediately before re-registration save for the substitution as, or 
the inclusion as,'the last part of the name of the words “public limited 
company” or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references 
to the name with which it is so re-registered. 
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C iaaunoglobulins. Furtheroore. European Patent Application EP 1 102 <34 
(Takeda Chenical Industries Liaited) describes the cloning and expression, 
in bacterial host organises, of genes coding for the vhole or part of a 
hnaan iaannog1 ohn1 i n E heavy chain polypeptide. 

We have now succeeded in producing, nsing recoabinant OKA techniques, 
chiaeric proteins cooprising heavy and light chain variable regions of an 
iaauaoglobulia molecule together vith a second polypeptide sequence derived 
froa a different source. Surprisingly ve have found that these chiaeric 
proteins possess both the functional antibody binding activity of the heavy 
and light chain variable regions and also the functional activity of the 
second polypeptide sequence derived froa the different sonree. 

Accordingly the invention provides, as a product of receebinant DNA 
technology, a chiaeric protein coaprising heavy and light chain variable 
region aaiao acid sequence of a defined isunoglobulin together vith at 
least one further polypeptide derived froa a different source. 

Characteristically the further polypeptide(s) is heterologous 

(foreign) to the organise used for expression of the ehiaeric protein. 

Typically the chiaeric proteins of the invention possess functional 
antibody binding activity provided by the heavy and light chain variable 
region sequence. This antibody binding activity aay eoaprise any 
appropriate antibody/antigen (including hapten) binding activity. For 
instance the chiaeric protein aay bind to a eell surface antigen or hapten 
such as a horaone. We describe chinerie proteins vhieh bind to a 
nitrophenyl (KP) hapten though it vill be appreciated that the invention is 
videly applicable to antibody binding specificities in general. The heavy 
and light chain variable region sequence aay be derived froa a monoclonal 


antibody. 
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^ Typically also the chiaeric proteins of the invention. in addition to 

the functional antibody binding activity, possess further functional 
activity or activities provided by the at least one further polypeptide. 
The further polypeptide(s) nay coaprise isacnoglobulin sequence derived 
fron a different inaunoglobulin nolecule. The further polypeptide cay 
coaprise constant region iaaunoglobulin sequence including huaan constant 
region inaunoglobulin sequence e.g. a huaaa epsilon heavy chain region 
aequence. 

Alternatively the further polypeptide(s) nay coaprise a non- 
iaanaoglobulin polypeptide, such as a drug, cytotoxic agent or enzyae. For 
exasple. the further polypeptide nay coaprise an enzyae such as a nuclease. 

Without prejudice it is believed that chineric proteius according to 
the invention will be useful for therapy and diagnosis. For instance, when 
- the chineric protein has antibody binding activity for a cell surface 

antigen, such as a cancer cell surface antigen, and the further 
polypeptide <s) conpriscs a cytotoxic agent the chiaeric protein nay be 
used as a selective cytotoxic agent e.g. to selectively kill cancer cells. 

f 

Also, for exaaple. chiaeric proteins in which the further polypeptide(s) 
coaprises an enzyae nay be used as enzyae labelled iaaunoassay reagents. 

Advantagously also the chiaeric proteins of the invention nay provide 
aethods for obtaining the further polypeptide^ in very pure state. Thus 
crude product coaprising the chiaeric protein cay be iaaunopurified using 
C. ' the functional antibody binding activity. For exaaple crude chiaeric 

protein product is contacted with solid phase coaprising the antigen/hapten 
to vhich the variable region sequence binds, the solid is separated fron 
the crude aixture. washed and the purified chiaeric protein recovered froa 
the solid phi.se. The further polypeptide nay be^ recovered froa the 
chiaeric protein by appropriate cl6SV3QG if desired. 


3 


He chiaeric proteins of the invention may be produced by methods 
analogous to those which are already known aad used in the recosbiaaat DNA 
art. Tin* hybrid geaes, comprising DNA coding for at least part of the 
variable region of aa immunoglobulin chaia together with OKA codiag for the 
further polypeptide may be coastructed aad these hybrid geaes used to 
traasform/traasfect competent host orgaaisas. Preferably a geae for at 
least part of a heavy chaia variable region is joiaed to a geae codiag for 
the farther polypeptide to provide a hybrid gone. 

The hybrid geaes so produced nay be used to traasform/traasfect host 
cells which already produce* the corresponding im rtno g lofc ulin light or heavy 
chain e.g. a myeloma or a faybridoaa line or s line derived therefrom. 
Alternatively host cells may be transformed with genes coding for both 
light and heavy chains, aad both such geaes may be hybrid geaes caeh 
eoaprisiag DNA codiag for further polypeptide {s) . 

Any suitable host orgaaisas aay be used for 
transfosmation/transfection. though eucaryotic host orgaaisas. especially 
aaamalian cell lines, such as myeloma lines, are preferred. Za accordance 
with the present inveatioa we have discovered that the chimeric proteias 
are produced ia-good yield in eucaryotic host cells and are advantageously 
secreted froa the host cells into the culture supernatant. 

The invention also includes processes for the production of chimeric 
proteias aad aethods for their use in therapy, diagnosis aad purification 
(of the further polypeptide) as outlined above. 

The invention is further described by vay of illustration only ia the 
folloviag ezaaples. 
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( -\ EXAMPLE 1 


A cell list hat been developed vhich teeretcs aa iEauaoglobalia solecule 

vith a souse aati-NP variable regioa aad a hueaa eptiloa heavy chaia 

coastaat regioa. A recoabiaaat DNA eloae vat coattracted vith vector PSV2 

OPT coataiaiag the souse VH (aati-NP) aad hunaa CE segseats (Flaaagaa 4 

Rabbitt. ESSO 3 . Vol. 1. No. 5. pp. <55-««0. 1982). lhit _ eloae vat 

traasfected iato the ostablished Bouse Bjelosa cell line J558L (vhich sales 

only alpha light chaias). After stable iategratioa of the recombiaaat 

eloae iato Byeloaa cells, a cell eloae (JR8/5/13) vas established vhich 

on 

secretes insnaoglobulia (heavy aad light chaias) easily pajified^NP - 
affiaity colunas. This proteia coataias the vhcle haaaa CE portioa aad caa 
be used as a cospetitor ia radio-iasuaoassay for qaaatitatioa of hasaa ICE. 
The C portioa of ICE is the part vhich aoreally biads to aastcells dariag 
allergic respoases. Ia eollaboratioa vith Dr. B. Mitchell (CSC, Northvick 
Park Harrov) ve are correctly testiag the use of this recoabiaaat proteia 
for coapetitive ia vitro aad ia vivo bloekiag of asst-cell 
receptors. 
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CHIMETRIC PROTEINS 
EXAMPLE TWO 

wawl antibodies a.cr.ted by hybrid -ylo- «U. 1 bev. .« «lT 
found uld«.pr«.d ... .. diagnostic reegent. 2 but .r. .Ik b.l»s 
therapy- 2 The t.c.»t ...rg.oc. .f technique. m«ln» «h. .t.bl« 

Introduction of tau..gl.bnlln (. 0 . m.taw »yl~ “ U * b.. -p 

poi.ibiiity .f ..i.. u'ban i. —*“**“ " 

oooctrutt reconbln.nt »tlbodl.. po.....l»« -’•1 propertlea- 

particular, on. ~n i-gi- «*« *»• »—«*“ ** P ”“ 1 “ *“ . 

ublcb the antigen binding portion ef the tanunoglotulln U *■•«- « an 
enay.lt .ni.t, could pro., of ... in F«rth.r.oro, the 

chelcel coupling of toain* to cell .peciflc be. been —cted 

.. . technique In che-therap, 2 end antibody containing cytotoxic 

n.TVMvtcraiDtl noietlc* could be exploited In thi« eree. 


Kyelou cell, appear to provide » attr.ctiv. ay.te. for the production of 
chlnerlc entibodi.a .. these cell, are ap.ti.ll.e- i» “* 

eecretlo. of Urge »ou»t. oi i—".globulin. Brevet. .t .pr.»nt. .« 
neither hnou vh.ther chlnerlc antibodies cen be aecreted by a nyelo~ tell 
nor do ve know uheth.r - entlbody/.nsy. f.aion .ill retein both antigen 
binding end entitle activity. I« this .orh, -• d.acrib. experi-.c. 
.bleb teat the f.e.ibllity of -kin, reco.bin.nt antibodies 1» .ylo- 




»<ofin«tltutlon hapten epeclflc entibod! 

. have pr.viou.ly described 5 the conatructlon of pleanl- fSV-tpl .hlch 

.eludes . couplet.a tounoglobulin p gen. cloned in the expression 

ector pSVlgpc (Hg- 1). The In-nogLbu.in P polyPti-o onc.d.d by this 
las.ld he. . h.evy chain ..rl.bl. region. cberecterlatic of W 
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chain-bearing now.. nulbodla. that •" ““ 

t-b,dro.y-3-ultroph.nccctyl <W>; HP-binding actlnlty ahould therafor. ha 

formed following ....elation of th. pSV-Vpl onrodad heavy “.in “ lth *°“** 
g l, 6 ht chain.. T. confirm «Ua. pS*-Vwl »Hh — ■»'•*«< * 
•apheroplaat fn.io. taro JS581. which 1. . mow.. plaamacytom. that anpraa... 
, but producaa no b..vy chain*. Stahl, tra.af.ctad «lla war. aalacr.d a. 
dlacrlhad In th. lagand to Fig. 2 and war. donad by lifting dilution. 
T...C done. war. ...l,t.d h, r.dioteuno...., and aach aacratad Ugh 
lavala of a. HP-pacific IgK antibody (data not ahown). *. iUuatr.t.d 1. 
pigura 2. ho.og.na.ua anti-HP IgK antibody tan ha puriflad fro. 
auparnatanta of pSV-V„l cranafactad dona, with a yi.ld of about 2 .,/l. 
Kota that th. purification 1. a .Upl* •»• *“P P'«“»” * 

hapten-Sepharosc column. 


spfTtttan of antibody 

To ..at wbathar delation of th. Tc portion of th. heavy chdn gan. raBilt. 
in Impaired antibody ayntha.i. or .aeration, a d.rivatlv. of pSV-Twl 
conatructad in which th. Cw aaona war. raplacad by th. CHI and hlng. ..... 

of' th. ..... db gana. To prowid. tr.n.l.tlo. tar.in.tl.. •»* 

pelyadanylotion a.,u.oc.a. - —. Cd..dari..d from th. g... ....din, 

aacratad ..... S chain. ... platad at tha V and of th. g«nc dig- »• »• 

truncated heavy chain .... of thi. plaadd pSV-V* v.old ha a^.c.ad to 

diract th. aynthaai. uf a FC.b)’ lib. nolacule ..dating of two I,C2b Fab 
molecule. dlaulphld. llnhad tog.that throwgb th. ,2b hing. and with a 21 
aminoacld tailpiaca at th. earbony t.rmlnu. ancod.d hy th. C6 f 
Flaauld pSy-P^d.waa tranafed into J55SL call, and radlohumun...... 

ravaalad that th. at.hly tranafact.d call, aacratad Ugh lawal. of 
1 -hearing anti-HP antibody. Thi. HP-.p«clfic antibody ... purified fro. 
culture auparnatanta of ...at.l tranafact.d do... with a ylald of 5 to 10 
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■g/1. Polyacrylamide gel electrophoresis of the purified material (Fig. 
2c) ahows that the major protein species has an unreduced molecular weight . 
of about 110.000 daltons. After reduction, a band comigrating with 1 light 
chain as well as several higher molecular weight polypeptides are observed. 
The most abundant of these larger polypeptides has a molecular weight of 
31,000 and would constltue the heavy chain of the FCab)^ like antibody. 
However, there is clear contamination of the pSV*Vjy^ FCab)| antibody 
with other HP-binding material that has an unreduced molecular velght of 
around 30,000 daltons and Is composed of lj light chains and one of several 
.heavy chains In the molecular weight range 36,000 to 40,000. The presence 
of this minor antibody component does not reflect glycosylation 
heterogeneity as the electrophoretic mobility of the pSV-V^yd. encoded 
anti-NP antibody is unaffected by Inclusion of tunlcamycln in the 
Incubation medium during biosynthetic labelling experiments (Fig. 2b). It 
la likely that the minor bands differ from the F(ab)^ antibody In the 
carboxy terminal portion of .the heavy chain, possibly as a result of 
alternative processing of pSV-Vjjpyfi lmnunoglobulin gene KHA transcripts, 
nevertheless, despite the contaminating bands. It Is clear that Ffcb)^ like 
anti-KP antibody can be synthesised and secreted In good yield by pSV-V^yfi 
transfected J558L cells. This is in keeping with the observations of 
Sharon etal® who found that monovalent recombinant Fab-like molecules 

could be secreted by transfected myeloma cells. 

. * • 

Secretion of Fab-nuclease 

As a novel activity to fuse to the antibody heavy chain we chose the 

nuclease from Staphylococcus aureus . We selected this entyme as It Is a 

secreted enryme which Is active as a monomer, contains no thiol residues 

a 

and can easily refold after denaturation • A SNA restriction fragment 
containing the S. aureus nuclease (SNase) gene was Inserted into the Xhol 
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sice locate^ in the CH2 exon of the bousc -rib gene. Pl**oid pSV-V^SNese 
ve. assembled as described In the legend to Fig. 1; the heavy chain gene of 
pSV-VjjytSNase i. siBilar to that of pSV-V^yd except that*the M, won ha. 
been removed and replaced by an exon containing the first four codons of 
the y2b CH2 exon fused in phase to the nuclease coding region. 
SV40-derived sequences of the pSV2gpt-derived vector provide 
polyadenylation signals. J558L ceUs vere transfected vith pSV-V^SHase 
and cells surviving in selective medium vere cloned hy lifting dilution. 
Radioimmunoassay of supernatants of cloned tr.nsfect.nt. revealed that 
about one third vere positive for the production of 1-he.ring anti-HP. 
antibody. Positive clones yielded betveen 1 mg/1 and 10 Bg/1 of HP 
binding antibody. Analysis of biosynthetically labelled antibody by gel 
electrophoresis reveals a hand coaigrating vith Xj light ehain as veil as 
two heavy chain bands of molecular veight 45.000 and 46,000 (Pig. 2b). The 
difference betveen these tvo heavy chains has not been identified but their 
mobilities agree veil vith the predicted mobility of the P^ySHase heavy 
chain. Although the sequence Asn-Asn-Thr is present in SHase. the tvo 
7 ySNase heavy chain bands are still presert in samples purified from 
supernatants of cells that have been biosynthetically labelled in the 
presence of tunicamycin (Fig. 2). This demonstrates that the difference 
betveen the tvo P SV-7 Hp ySHase heavy Chains is ‘not due to H-linked 
gly cosy la cion. The V^ySH.se antibody appears somevbat more heterogenous 
on a non-reduced gel. giving bands vith the expected mobilities of both the 
F(ab)^-SHase and Fab-SHase. The presence of SNase on the heavy chain 
carboxy terminus might inhibit disulphide linking of the-y2b hinge regions. 


Pab-nucicase is enzvmatlc allv active 

lo teat for rod.... activity In the preparation. -Mob 

had been purified or hopten-Sopharoae column vere Incubated vith alnt’.e 
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stranded DMA substrate. Digestion of the DMA was ronitored following 
agarose gel electrophoresis. As shown in Fig.3. ^SHase but not 
antibodies show nuclease activity end this activity - like that of 
authentic S. aureus nuclease - is dependent on Ca^ but not Kg** ions. ' As 
Judged on a molar basis, the catalytic activity of the V^SHase senple is 
about 101 that of authentic S. aureus nuclease. 

Fab-nuclease can be used in 

The v^ySN.s. antibody can be used as a genetically conjugated en*y»« 
linked antibody in ELlSA-type assays. Antigen-coated plastic plates were 
incubated with various amounts of ^ySHase protein and bound antibody was 
then detected by virtue of it. nude... activity. This was achieved by 
addition to the plate of a solution containing DMA and ethidiun bromide. 
Following digestion of the DMA substrate by the imaoblixed V^ySNase 
antibody, the fluorescence due to to the DNA/etbidium bromide eomplex 
substantially decreased. As shown in Fig. A. quantities in the range of 10 
ag of V^ySNase antibody are easily detected and no decrease in 
fluorescence is obtained with the V^yA antibody control. We have found 
that the assay may be aade at least tenfold wore sensitive by increasing 
the incubation tine with the DMA substrate. 

Secretion of Fab-myc 

As discussed above, the nuclease is an attractive .oiety to fuse to an 
antibody due to its stability, ease of renaturation and lack of thiol 
groups and the fact that it is itself a secreted protein... We therefore 
decided to fuse the carboxyterminal portion of nouse c-nyc to the antibody 
Fab in order to test the generality of the approach. The product of the 
e-eye gene is a protein which contains nany thiol groups and is normally 
resident within the cell. There is no reason to believe that the third 
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..on of c-nyc on it. ooo «ill encode • toMioo. 1 proem mein. Ibo., if 
the P.b-oyt fusion protein wre ..orotnd fro. tb. toll, not only vould it 
provide . .ouro. of pror.i. for -king mti-^rd o»ti..ro. but it euid aim 
olio, ns to ...... the general feasibility of meeting chmartc 

antibodies. Held pSV-V^W. «« ...mbled .. de.erlb.d in the Xe««i 
to rig. Si tb. pi.sold 1. .l.il*r i» .tn.et.re to nSV-P^yd ee.pt tbnt 
eke C6, ...» l. replaced .itb tb. V-t.r.in.1 eon of tb. e... c-SE 8««- 
Ibi. C-Hje .ton encode. 187. enitoecid. 10 and .bonld provide tb. 
transcription poly.d.oyUti.n aignl- Tb. H-.id v.r tramfeeted into 
J5581. and cell. fro. veil.' po.ltiv. for production of “ti-KT .ntibody 
cloned by Uniting dilntlon. Hepten-bindmg protein ... pnrified fee 
eultur. .up.rn.tmt. md en.lyr.d for the pr...»e« of t-SJ. mtige.it 
detemlomt. in m indirect radiotauno....y. .S«cple» ° f d “ 

putative'F.b-yc or of the mtl-HP f(.b)J (to .ct .. control) 
meubsted in veil, of . polyvinyl .lcrocicr. pl.t, tb.t b.d been to.t.d 
vitb . oonoelonal enti-e-oyc antibody; bound • m.i-SP mtibody »m then 
detected wing . r.dlolodln.t.d .on.cl.oel .ntl-ldiotop. mtibody vbicb 
recogni... tb. F»b portion of the anti-HP mtibodi... U .bovn in fig. «• 
tb. Fab-nyc clearly bmd. to tb.' .on.clon.1 mti-CTHC mtibnly. vb.rew 
tb. antl-HF F(ab)} md other cootrol. do not. The ftb-nyc v.s *l»o 
recognised by tv. other noo.elo.el .nclb.dle. tbet .re .pecific for tb. 

7 c.tboryt.r.in.1 : «nd .of' e-nye (data not *<*»>. SDS/roly.ctylmid. gel 
electrophoresis {Fig. 5) of tb. Feb-nye reveal, that it. i. 
beterogmow; a bmdio, co.igr.tin, vitb 1, light chain, and ...oral bmd. 


nitb higher .circular .eight in the rmg. 38.000 to 55.000 dele... are 
observed, vitbout a .ingle do.l»»t h«.vy chain band being apparent. Tb. 
..petted air. of tb. Feb-eyc 1. 50.000 dalton.. He bev. observed that, 
after prolonged atorage. precipitate, appe.r in the F.b-yc ...pi. md 
SOS,'poly, cry Isolde gel el.ctropb.re.i. reveal. - .*«».!.« heterogeneity 


a 11 






tb « ^ 1 . *“••• th>t t, ". b '"” E, °' U7 

a,. Fab-myc proo.do doddo.t.d by tb. SI,S/p.l».or,l..dd. •«! “* lsr,1 ‘ “ - 

„,o probably do. f pr.toolyrlc d.gr.dardoo. 

0 

Conclusion 

„y.l.„ can. c» aynthaalaa ••«.« .otdo. r.cbd«.t -tlbodlaa. 

tt . „b-..ol.o.. i. <» *“^ e ‘ Ctlrit7 “* 11 

a ...bl. proo.do.. ». b.« -boon bo. «ob «. aoolbod,/.oay« 
c „ „« „„d do lafflunoaaa.y aod It 1. claar «b.o ,o«-M«« 

aotdbodlea could flod appllcaclco do otba. Halda. Tb. ro.olo. .bcadoad 
drb rba F.b-^o o.».tn.ot .u,g..o tbar obdl.t It «y b. p~.ibl. to drlr. 
aocrotloo of a Urg. o.rd.t, of ddff.r... abbaoloootoo. of «b. To poroloo. 
problcoa Bay b. «ooooo.r.d .Itb tb. at.bllloy of «b. r.,ulo„o protolbl » 
rbd. 0... do d. ldkoly tbar Ob. o-^ aoo.d.d par. of tb. dtdbod, da 
,„bU to fold .« a Ptotedn dobado. bovortbalo... tb. .aoo tb.0 o- E 
antlg.odc dooar.do.oo. ar. ol.arl, dd,pl.y.d by tb. F.b-yo prot.l. 
augga.t* «b.t tbd. dgbo b. a "Idd approaob to tb. pr.p.ratdo. of »ti..r. , 

...door rb. ,r..d.«.ly oodd.oodfd.d pr.dooo. of .yodflo ...... ^.lly. 

1. 1. obrob oocdog ob.o «b... anoib.dy/.noyoe foal... -y •» 

atrraoodv. «... for drd.dog tb. .yoob..d, «d dtr.oall.Ur ..or.odo. of 
apeclflc « <o..d pr.o.doa obdob ooold ob.o b. f.odl.l, pordfd.d oo d 

o.odg.0 «olo«.. Tb. ..ay. - »tdbdy «d.0d.. ..Old. df r.,odr.d. b. ] 

•11 • = 
dissociated using specific proteases . 

V. cbaok g. 1.001.00 for tb. JSML -yl~. -- *» '« »* 

.ood-o-^ aotdbody aod crab.. Hatfoll. ftaoo. C.l.bd aod Car Kdl.t.do 

for lively encouragement. 
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Figure legend* 


1 


r 


. ✓ - 



r 


( 


• V .- 4 



. J 


fig.. 1. .) Structure of pln-id., h.rl»«.l U~. <•?“' *»* 

pgvj.pr vector, thick lire* represent icuoo.l.bulio .... »»* « 4 •«"» •» 

indicted h, bo«.e. The fc -Iffl »“•— « 4i "‘ t *“°" “ R * 

ioeetlooe oi the h.evj chelc locu. tren.eriptlon enhenc.r el«»c < I ) =4 
,h. El .... nr. iodiceted. teftrlctloo eodohucie... cleev... •».. •» 

ebbrevletcd K. Jo.** *■ ^ “* ^ * 

joini,, . SEI to .» S»I .it.- 1. pr.eebt.d eround «b. 22? 

.it. of pleemid piV-V^SH.... »bi.b font. tb. 3«.c«i<» of the ,2b CHS eec 
and the SNase gene. 

b) Siegreasetlc r.pr....t.ti.o of the predicted .tr.et.re. of the 
„,ti-»P eocibodle. .h... hcv, choir, ere encoded b, Cb. pU.-« depict- 
1, (e). bisulphide linkeges (-S-) betue.n b.ev, <»> end light (1) eh.ir 
ere iodiceted. 0.1, ... bivei.nt .ubunit of the decevelent pSP-Ppl ..coded ' 

IgK is Illustrated.. 

Method.: Tb. coo.tru.tion of pSV-Vpl be. been d.t.il.d prevlouel, 5 . 
in -1 three pledd., tb. P„ c. «. confined on • 
fregnent end cb. vector i. cb. - t£»*l ^ 

-tb on -“P"' i^ 1 ’"‘V'* 'O"'* 1 - " ‘ — 

„d p S *- V vs»... •• - Sat. fcK " i ?h “* 

iKiCP (re*.-13). Thu. pSV-P B? r. c.»ln. *”"* 

vhcreas pSV-V^fSNase also contains the 3’-end of the CH2 «on. The «ouse 
« .... Of pSV-V hT v. i. enteioed in . iiS»I tr.ff.ent of pbeg. <*357.3 

(ref,. U) .bleb ... obteined .. . Sf 1 - SEI fr.ffe... -»r cloning in 
KUnpU. Tb. SHe.o coding region derive, fro. en »13.P» 1~ * 

g. eureo, Se.3* fr.ff.ent in cb. fnHI ei« -P»‘“t>’« 4 >- l “"* 1 

,b. SKe.e gen. fro. M13np8 •• • 02 * - U< * r ' CU '' i ° , “ 
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Ml3npl2V (ref.- 15) allowed Its isolation as 
final assembly of pSV-V^SNase. 


a Xhol - Sail fragment for 


ri|.2. SDS/polyacrylanlde (>1 alettrophora.l. of onti-K? ootlbodle. 
.'Ci't.1 by J55SL IlMlittBU. (.) Porlflad antibody <30 M> thnt ku 
baan ballad »lth 2 -.rt.pt~tb.nol prior to alattrophoraai. »d •“*>'* 
vlth Coonanala bio. <b) blo.yntha.lt.lly laballad antibody oftor 

radootlon. Saople* porlflad fro. tall. labaUad In th. pro..... of 
toolcanytln at. narlad In. <t) Ont.doc.d antibody <30, „) porlflad frtt 

culture supernatants. 


Hatboda: J53«b tall, atabl, tran.f.tt.d oltb tb. pSV plandd. vat. obt.iaad 
by apb.roplaat fo.lon and .tooth lo aalactlva o.dlo. ...antl.lly a. 
datcrlbad pr.oloo.ly 5 art.pt that EAT ... ooitt.d fro. tba a.l.ttlv. ..di~ 
and oycopheoollt atld vaa o«ad at 5 o./»l. «a daatrlbad by 01 at_al • 
Call. tlonad by lilting dilation. Antibody aa.pl.. PorlfW 

from aopatnataot. of tlonad J55EL tru.af.tt~t. .ro~ In Oulbatto'a 
•odlflad Ea.la'a o.dlo. tont.lnln, SI fo.t.l talf ..too. Sop.rn.tant. <2 
litre.) oar. p.«»"*d «»«r 2 U tolooo. of 

4-bydrory-5-lodo-3-oltrophanaeetyl-aoloocaprolc Sapb.ro.. 

<HIPc.p-S«ph.ro.«> and antibody alotad fro. th. ...bad aorbant oltb 1 .S 
HIPtapOH In pbo.phat. boff.rad .aline. blo.yntb.tlt.lly labelled uttlbtdy 
... porlflad on AO .1 KIPtap-Sapb.ro.. tolonn. froo .op.m.t.nt. of tail, 
lneobated for A b at 3?°C In oadlo. tont.lnln. l-[ 3S S]-athloolna. 
Tonltanytln v... If raqolrad. l.tlod.d dorln, tb. laballln. and dorln, a 2 
b pr.lncob.tlon at 8 os/.l; parallel totobatlonn «ltb ao I.E aatr.tln. 
tall lint tonflraed tb. afflt.t, of tb. dro,. badotad ,u.pla. -are 


16 


„. ly ,.d - UI polyacryleotd* ,.l. vblLx 72 ,.l, — — *« 


samples■ 


rl . , As«*y lot oucle.se activity. ‘tended H13 OSA (2 „) »“ 

A.e.b.t.d « 37°C 2.x 30 .* * 25 .* ..«» >«*«• 250 - »•«. «• ** 

ml, pHS.S (20.1) co»t.lnl.s «**“ V* " 

, ySK.se .atlbody .t .2 P«xl21.d ?• »“* Sa “ el, “ e - “* ** 

antibody/enzyne used sre given in nanograns. Wk in the sanp 
„^ e4 by ecbldl.. bxonlie lluoteseence .2x.x —«-*• tbxonsb 

, 22 ..2- * l* 4111 4 “«‘ *- ‘ *“ 

«.♦* dependency .2 xb. ..clc —7 *“ "““™' 4 * " raI ” 8 
Incubations in the presence of 40 *M KgClj. 25 nH tCTk. 

Fle A .2 Y ro yS«... Antibody In alSA-typ. ....7- 

OltXOXlXX. P1.X.A ».X. COAXAd vltb 0.27)^ ‘ 

r A Cites with BSA, dilutions of V^SHase or V MP ,f6 
After blocking unreacted sites vita ooa. w 

antibodies’ were incubated in the wells; the ..nount of »tibody - in 

monbAtod in ..cb ..U lx indicted. A2t.x ...bln, •« «J- 

M texl.l. . oolutloo W0 .1) contAlnlng 1„ » ^ - -> 

etbldiuo btoold. 1. PBS.5 b.22«x (.c. IU- 7 * - 44 * 4 - 

piece ... pb.tosx.pbed ‘.Itcx . 1 b IncobAXlo. At 37»C. 

Ilt . 5 stxoctox. .1 pS7-Y„yoyc (b, Anely.1* .2 .12*117 »«‘“- 4 

V ynyc on 102 SOS/polyeetylsnlde S' 1 - Ih * ,m ‘ l “ *** ” 

. . rnARtsfilc Blue. Methods z 
el.etx.pbox.,1. And AX.ln.d Aobcc.ntl, vlth C......1. 

. _ v 1 , ldentle.1 to tb.t .2 pSV-V^yd e»c.pt tb.t 

The structure of P sv-v N p ,fiayc 1 

. . _v # rfi axon has been replaced 

tb. pSV-7„.y6 Sjcl-lbol C0! ‘“ 1 ” 16 

a .he 3* exon of nouse c-njrc. The 

by * Sacl-BglU fragnent containing 




r „ tI1 etio. — »s/» « • •“« *— by 151 " * lt ' “ 

*. y ..d of c-ac to ob. anfL .it. "< M«"‘- •* 

frc . , b . t . 1H0C1. vhich co.fi.. oh. ttf.loo.fi c -,0 .... oi «.» 
plasmacytoma X63Ag8 (xef. 13). 

«... . lot c-210 »“««"“ ' ** r ‘ WC - 

„ tl -e^c ..olboij CI1.-C.3 Uiit oi C. *-•»>- “*» 4 (1 ° 
polyvinyl decolor. ,l.t.. »d ™*.< • *“ “ ,*“• 

Verylng cMCtrotio.. of 1 > “ T ‘* b 1 

J. U Ob. ..11. Mi. — — — — “ 

detected by -‘Ob fiioWio.fi M...1...1 MOi-iii.o... 

eotibody fid. W WS. MOiboi, (.iio oi «■ *■* ‘ 
recogni.es ob. voi.bl. «,W oi cb. .ooi-» «*•““ * 

r .tl.i -iob Ac38-re.cci»« ».od...l ,8«. W> - ’»» —‘ ““ 
PR/rnl) g»ve less than 400 cpo. 
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